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SOLAR ULTRA-VIOLET AT EDMONTON 
By E. H. Gowan 


ON the subject of the ultra-violet radiation received at the 

surface of the earth from the sun, Charles Fabry in 1936 
stated, ‘‘If the variations are truly solar they must have important 
consequences in terrestrial phenomena. If they have an atmos- 
pheric origin this may indicate a terrestrial variation with a solar 
cause. The question remains open.’’ Fowle found a direct relation 
between sun-spot numbers and ozone at three locations, Harqua- 
Hala, Table Mountain, and Montezuma, during the years preceding 
1935. The relation is not well established, but illustrates the 
apparent connection which may appear over short periods. The 
ozone in turn is bound to affect the ultra-violet radiation intensity 
at the earth’s surface. Bernheimer in 1936 criticized the claim 
that there is any discernible relation between the sun-spot cycle 
and the ultra-violet radiation. Even when extrapolated to zero 
atmosphere the connection may not be simple or direct, but there 
may be intermediate effects. Stetson devotes a chapter to the 
discussion of possible relations among sun-spots, weather, and 
living things which may react to variation in the solar ultra-violet 
at the short-wave limit of the spectrum. 

Relative measurements of the solar ultra-violet have been made 
in Edmonton since 1932. The readings were taken mainly at 
maximum solar altitude on clear days or during clear periods, 
and the results are characteristic for a vertical surface facing 
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south. The ultra-violet curves in figure 1 therefore include : 
(1) the annual variation due to solar altitude, (2) the annual 
change due to atmospheric ozone, (3) any variations due to the 
sun-spot cycle, (4) the effects of local atmospheric conditions such 
as haze, dust, and smoke. 

The readings were taken with a Westinghouse vacuum photocell 
having a uranium cathode (Rentchler 1930). This cell is in a 
Corex D envelope and responds from about 2600 to 3400 Angstrom 
units, its maximum response being at 2980. It can thus be used 
in full sunlight without filters of any kind. In 1932 and 1933 the 
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Fig. 1. (1932 to 1939). 


photocell was used with the original indicating equipment, charging 
a condenser to the potential necessary to trigger a grid glow tube, 
which actuated a switch and a counter. The counts per minute 
provided the relative measurement. In 1934 a Lindemann 
electrometer was set up with battery and resistance controls 
similar to the arrangement described by Grimmett. A choice 
of condensers made additional sensitivities possible. The potential 
applied to the photocell was 135 volts, well beyond saturation. 
The potential change used for the drift method of measurement 
was that of a standard cell, 1.018 volts. 
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The numerical values of relative ultra-violet are plotted in 
figure 1 for the years 1932 to 1947. The numbers represent amperes 
when multiplied by 10-°, and the readings of the first two years 
have been reduced to this common basis. In figure 1 the mean 
monthly sun-spot number has also been plotted for comparison 
(the dot and dash curve). A possible short-term direct relation 
will be found in the following 16 cases : 


June 1932 July - August 1935 April - May - June 1936 
November 1936 July 1938 November 1938 

June - July - August 1940 June - July 1941 April 1942 

November 1942 February 1943 August 1943 

March 1944 August - September - October 1944 

July 1945 February 1947 


On the other hand there is a possible inverse relation for the 
following 14 cases : 


September 1935 March 1937 May 1938 
September 1938 May 1939 March 1940 
May 1941 August 1941 June 1942 
August 1942 June - July 1943 July 1945 


May - June - July 1946 September 1946 


These instances about balance each other, and may be taken to 
indicate that any existing short-period relations, direct or indirect, 
are complicated by intermediate stages and local conditions. 

A rough yearly possible maximum was obtained by finding 
the area under the ultra-violet curves. When this was plotted 
against the yearly average sun-spot number no apparent trend 
line was discernible. The maximum summer value was also plotted 
against the yearly average sun-spot number, and showed no 
apparent trend line. 

The zenith angle of the sun was found at the time the ultra- 
violet measurements were taken. The path of sunlight through 
the atmosphere is proportional to the secant of the zenith angle, 
and the intensity of the ultra-violet decreases as this path gets 
longer. The logarithm of the intensity was plotted against the 
secant of the zenith angle on separate diagrams for the years 
1932 to 1935, 1936 to 1940, and 1941 to 1946. The first and last 
are years around sun-spot minimum, while the middle period 
comprises years around a sun-spot maximum. Each diagram shows 
the expected scatter due to local atmospheric conditions, but there 
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was no significant difference in slope or intercept when the three 
best straight lines were compared. 

On the basis of all these comparisons there is thus no evidence, 
in the region of northern Alberta, of any connection between the 
maximum midday ultra-violet solar radiation and sun-spot numbers 
over short or long periods. 

The influence of ozone appears in comparing autumn (July 21 
to Oct. 21) with spring (Feb. 21 to May 21) average measurements. 
The ratio fall to spring should be greater than one, there being 
less ozone in the autumn. For 14 cases this ratio averages 1.05, 
ranging from 1.15 to 0.87, with only two values less than unity, 
these being partly explained by extra haze and smoke during the 
fall months. 
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Fig. 1, continued (1940 to 1947). 

On the same basis as all the other measurements, representative 
clear day values are plotted against local standard time in figure 2. 
The maximum values fit into the yearly curves of figure 1, of course. 
The areas represent the total possible ultra-violet at various times 
of the year. Taking 100 for July 4, September 11 gives 75, March 25 
gives 47, and December 22 gives only 6.5 The therapeutic use of 
solar ultra-violet is restricted to the summer months jointly by 
low temperatures and low total radiation from October to March. 
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The use of ultra-violet glass can be beneficial in early spring when 
the solar altitude gives sufficient quantity, but the chilly atmosphere 
prevents the use of an open porch or garden. 

During 1947 the apparatus was arranged to give a permanent 
continuous record of the relative solar ultra-violet. The purpose 
of the new programme is to see whether the total received radiation 
can be correlated with biological effects, and in particular with 
the animal cycles observed in Northern Canada. It will be possible 
as well to see if there is any relation between such actually received 
ultra-violet totals and the sun-spot numbers over the next few years. 
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Fig. 2. Per cent. areas: 
July 4, 100; Sept. 11, 75; Mar. 25, 47; Dec. 22, 6.5 


Relative Ultro-violet. 


Summary: Maximum solar ultra-violet radiation intensity on 
a vertical surface has been measured from 1932 to 1947. Great 
local irregularities are noticeable. The smaller atmospheric ozone 
amounts allow relatively greater ultra-violet intensities in the fall, 
but no relation with sun-spot numbers is found over short or long 
periods. The daily allowable totals vary from 100 per cent. in 
midsummer to only 6.5 per cent. in midwinter. 
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-LA METEOROLOGIE: APERCU HISTORIQUE 


Par G. Oscar VILLENEUVE 


(Continué de la page 139) 


Developpement du Bureau Provincial de Météorologie. Le Bureau 
Provincial de Météorologie avait d’abord pour but I’organisation 
du réseau météorologique forestier suivant un plan d’ensemble et 
l'application aux stations d’un systéme technique pour la dé- 
termination de l’indice d’inflammabilité des foréts. 

Le premier directeur, M. Robert Bellefeuille, émit toute une 
série de formules propres aux observations météorologiques, donna 
aux observateurs des instructions techniques concernant leur 
travail, et centralisa les rapports pour vérification et compilation. 
Il procéda a une inspection réguliére des stations météorologiques 
tout en conduisant 4 Duchesnay des recherches sur l’inflammabilité 
des foréts. 

Suivant l’exemple du Bureau Provincial de Météorologie, les 
associations de protection des foréts installérent 4 leur tour des 
stations de météorologie sur leur territoire de surveillance et 
demandérent au Bureau de Météorologie d’en prendre le contréle 
technique. 

En 1938, le Bureau Provincial de Météorologie était prié de 
mettre son organisation au service des techniciens agricoles qui lui 
donnaient entiére confiance et d’assumer le contréle technique des 
stations de la Commission des Eaux Courantes. 

Le réseau météorologique composé de 35 stations en 1936, 
comprenait 75 postes a la fin de 1938. A Duchesnay, un observa- 
teur spécialisé était chargé des observations de reclterches en 
météorologie instrumentale, en météorologie forestiére et en micro- 
climatologie. Au Bureau de Météorologie, le personnel était 
augmenté afin d’étre en mesure de vérifier, compiler et analyser les 
données météorologiques, d’inspecter les stations, et de préparer 
les plans de mise en valeur des données climatiques recueillies. 

La valeur des données météorologiques recueillies par le Bureau 
de Météorologie et leur utilisation dans toutes les sphéres de la 
science contribuérent a l’agrandissement du réseau provincial des 
stations. On demandait, en effet, de nouvelles stations pour 
étudier diverses cultures, pour analyser les dégats causés a la végé- 
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tation par les fumées miniéres, pour poursuivre des recherches 
entomologiques et pathologiques, enfin pour connaitre le climat 
régional et local dans différents endroits de la province. C’est 
ainsi qu’en 1940, 42 stations faisaient rapport au Bureau de Météo- 
rologie en plus des 100 stations qui déterminaient I’indice d’inflam- 
mabilité des foréts sous son contréle. 

En 1941, un autre fait concourt a de plus grandes activités au 
Bureau Provincial de Météorologie: c’est la demande de |’Office du 
Tourisme, des associations de sports d’hiver et des compagnies de 
chemins de fer, d’organiser un service de renseignements quotidiens 
sur les conditions de la neige dans les centres de ski de la province. 
Plus de 20 stations météorologiques furent ajoutées au réseau pour 
répondre aux fervents des sports. Ces derniéres stations émirent 
alors chaque matin un bulletin météorologique qui fut donné a la 
radio et a la presse par |’entremise du Bureau Provincial de Météo- 
rologie. 

De 1941 4 1945, le Bureau de Météorologie fut obligé de mini- 
miser ses activités par suite des restrictions de la guerre. Quelques 
membres du personnel, de méme que plusieurs observateurs s’enro- 
lérent dans les forces combattantes. Les restrictions de temps de 
guerre empéchérent temporairement aussi la publication de bulletins 
techniques sur la météorologie commencée en 1939. 

Malgré les activités réduites du Bureau de Météorologie, il y 
avait tout de méme plus de 150 stations qui transmettaient ré- 
guliérement leurs rapports 4 Québec en 1943. Ce nombre com- 
prend les postes qui déterminaient l’indice d’inflammabilité des 
foréts. Il faut ajouter que si les compilations météorologiques 
n’ont pas été complétées durant la guerre, les registres climatiques 
ont été tenus a date et il sera toujours possible d’utiliser plus tard 
les données qui y ont été entrées. 

A l’automne de 1943, M. Robert Bellefeuille quitta le Bureau 
de Météorologie. De seul qu'il était, quand il commenga 4 s’oc- 
cuper activement de météorologie, il laissait 4 son départ un 
Bureau composé de neuf personnes dont dépendait un réseau de 
167 stations météorologiques. Au départ de M. Bellefeuille, le 
ministre des Terres et Foréts confia l’organisme provincial de 
météorologie 4 l’auteur du présent bulletin qui était déja assistant 
du directeur depuis 1938, et avait poursuivi durant quelques années, 
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des études spéciales en météorologie et en climatologie aux Ecoles 
de Gradués des universités de New York et Yale aux Etats-Unis. 

En 1944, devant les demandes nombreuses et rcitérées des 
techniciens forestiers et agricoles, des associations de protection 
des foréts, des compagnies d’exploitation forestiére, des prévision- 
nistes de Dorval, des compagnies d’assurances, du Bureau du 
Tourisme, du Service Hydraulique, de quelques bureaux d’avocats, 
des institutions d’enseignement, de méme que de plusieurs indus- 
triels et commergants, le Bureau Provincial de Météorologie entre- 
prit l’enregistrement des données météorologiques douze mois par 
année. Auparavant, le Bureau ne s’occupait que des données 
recueillies durant la saison de protection des foréts, c’est-a-dire, 
durant la saison de croissance de la végétation. Conséquement, il 
devint nécessaire de préparer des formules pour |’entrée, la véri- 
fication et la compilation de toutes les données météorologiques 
autres que celles destinées au calcul de l’indice d’inflammabilité 
des foréts. 

Le retour au Bureau Provincial de Météorologie a la fin de 1945 
des employés en service militaire durant la guerre, et l’augmentation 
du personnel par l’appointement de nouveaux techniciens, permi- 
rent alors de subdiviser le Bureau en quatre sections, respective- 
ment de météorologie instrumentale, de météorologie forestiére, 
de climatologie et de recherches. Le Bureau comprend maintenant 
un personnel de prés de 20 membres et un réseau de plus de 200 
stations météorologiques, dont environ 125 sont opérées a l'an- 
née 

La météorologie instrumentale. Par météorologie instrumentale, 
on entend la partie de la météorologie qui traite de tous les instru- 
ments utilis¢s pour observer les conditions atmosphériques. Au 
Bureau de Météorologie, la météorologie instrumentale consiste 
principalement dans l’adjustement des instruments, dans l'étude 
de leur fonctionnement et dans l’analyse comparative des données 
qu’ils peuvent fournir. 

L’ajustement d’un instrument météorologique est souvent un 
travail de plusieurs semaines. I1 faut d’abord se rendre compte 
des défauts ou des erreurs de l’instrument, corriger ces défauts et 
vérifier ces erreurs, et pour cela mettre l’instrument sous observation 
dans des conditions déterminées. 


4 
‘ 
xt 


La Météorologie: Apercu historique 169 


Pour fins d’ajustement des appareils météorologiques, le Bureau 
de Météorologie est pourvu, a sa station expérimentale de Duches- 
nay, comté de Portneuf, d’une chambre spéciale en verre dans 
laquelle les conditions météorologiques peuvent étre conservées a 
certaines valeurs de base. L’appareil, une fois installé dans cette 
chambre en verre, peut étre observé dans des conditions données 
de température, d’humidité, etc., puis étre ajusté sans qu’il soit 
nécessaire de sortir. 

Une fois l’instrument ajusté aux conditions de laboratoire, il 
faut vérifier son fonctionnement dans des conditions normales. 
A cette fin, on l’installe dans l’un des abris météorologiques de la 
station a ciel ouvert afin de l’observer réguli¢érement durant plu- 
sieurs jours, voire méme parfois durant plusieurs semaines. 

Quand l’instrument météorologique est enfin ajusté, on l’envoie 
au Bureau de Québec, accompagné d’un certificat montrant les 
diverses constantes ou certains défauts dont il faut tenir compte a 
l’avenir. 

Le laboratoire de Duchesnay est aussi pourvu des appareils de 
précision les plus modernes qui servent d’étalons dans l’ajustement 
des instruments météorologiques destinés aux stations du réseau 
provincial. On utilise, entre autres, un barométre 4 mercure de 
type Fortin et un microbarographe dans l’ajustement des baro- 
métres et des barographes anéroides. Les anémométres réguliers 
qui, pour certaines raisons, ne possédent plus la pesanteur désirée 
dans leurs coupelles, sont observés en regard d’un anémographe 
électrique de précision. Les évaporométres, utilis¢és 4 toutes les 
stations de météorologie forestiére, sont construits pour obtenir 
des résultats équivalents 4 ceux d’un atmométre Livingston a 
sphére blanche. Pour cette raison, plusieurs évaporométres sont 
sous observations d’une maniére permanente 4 la station expéri- 
mentale. Enfin, plusieurs instruments météorologiques sont aussi 
installés 4 Duchesnay dans le seul but de comparer leur résultat 
avec celui des observations oculaires. Par exemple, pour mesurer 
insolation, on peut se dispenser d’utiliser un héliographe si l’on 
consent a observer oculairement la nébulosité 4 certaines heures 
réguliéres tous les jours. Cette conclusion a été tirée aprés une 
étude comparative 4 Duchesnay des données de l’héliographe 
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Campbell-Stokes avec celles des observations oculaires de nébu- 
losité® 

En ce qui concernela fabrication de certains appareils tels que 
les abris météorologiques ou thermométriques, les échelles et les 
tables a neige, les échelles d’étiage et les indice-o-métres, le Bureau 
de Météorologie la confie aux ateliers du service provincial de 
protection des foréts qui possédent les matériaux nécessaires et la 
main-d’ceuvre compétente pour ce travail. Dans le montage de 
certains instruments, les officiers du Bureau de Météorologie sont 
heureux de recevoir a ces ateliers la précieuse collaboration des 
techniciens en mécanique, en électricité ou en menuiserie. 

Les observateurs météarologiques qui remarquent certaines 
défectuosités dans les appareils mis a leur disposition, doivent donc 
en faire part immédiatement au Bureau Provincial de Météorologie, 
qui voit a solutionner tous les problémes du genre". 

La météorologie forestiégre. Le Bureau Provincial de Météo- 
rologie fut fondé dans le but d’appliquer les principes de la météo- 
rologie a la protection des foréts. La météorologie forestiére 
appliquée constitue donc la principale occupation de cet organisme 
provincial malgré l’existence depuis 1946 des sections de météo- 
rologie instrumentale, de climatologie et de recherches. 

La section de météorologie forestiére s’occupe de l’opération 
des stations de météorologie forestiére, de la vérification des données 
fournies par les observateurs et de l’application de ces données a 
la prévention des incendies en forét. 

La détermination d’un indice d’inflammabilité des foréts néces- 
site des observations sur la température, la hauteur et la durée des 
précipitations, le pourcentage de l’humidité relative de l’air, la 
vitesse moyenne du vent et la quantité d’évaporation. Ces 
observations sont faites tous les jours 4 des heures réguliéres et 
enregistrées sur un carnet d’observations. L’observateur dé- 
termine ensuite par la méthode Wright telle qu’adaptée par le 
Bureau de Météorologie, l’indice d’inflammabilité de chaque 
peuplement forestier de sa région. 

Cet indice d’inflammabilité que l’observateur communique quo- 
tidiennement aux garde-feux du service provincial de protection et 
a ceux des diverses associations de protection des foréts, sert de 
base a la réglementation des permis de brfilage d’abatis, a celle de 
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la circulation en forét et en général a tous les moyens de prévention 
contre les incendies forestiers. Ces moyens de prévention sont 
d’une sévérité d’autant plus grande que le degré d’inflammabilité 
est élevé. 

Comme c’est a l’observateur météorologique qu’incombe la 
tache de déterminer le degré d’inflammabilité et celle aussi d’alerter 
les intéressés des dangers de feu possible dans la zone de sa station 
météorologique, ses observations doivent donc étre précises et ses 
calculs exempts d’erreur. 

Pour éviter l’accumulation d’erreurs trop nombreuses, |’ob- 
servateur est prié d’expédier, toutes les semaines, au Bureau de 
Québec, un rapport détaillé des données météorologiques et du 
degré d’inflammabilité des foréts obtenus quotidiennement durant 
la semaine. La section de météorologie forestiére est chargée de 
la vérification de ces données et de leur compilation. Une copie du 
rapport, vérifié au Bureau, est envoyé chaque semaine aux chefs de 
district forestier comme aux gérants des associations de protection 
qui sont ainsi tenus au courant des dangers de feux de foréts dans 
leur territoire respectif. 

Une troisiéme copie du rapport de l’observateur est ensuite 
utilisée au Bureau de Météorologie pour la compilation par région, 
peuplement forestier, etc., des divers degrés de 1|’inflammabilité 
des foréts; cette compilation sert a des fins d’analyse et de rapports 
aux organismes de protection des foréts. 

Depuis 1945, plus de 110 observateurs, distribués a travers 
toutes les superficies bois¢es de la province, sont en mesure de 
déterminer tous les jours l’indice d’inflammabilité des foréts. 
Conséquemment, plus de 330 rapports hebdomadaires doivent 
étre examinés par un technicien compétent. Un compilateur 
dévoué fait toutes les semaines une transcription de plus de 6,000 
chiffres, calcule des sommes et des moyennes et fait le bilan des 
extrémes. Les données dérivées lui permettent alors d’agencer des 
sommaires mensuels et annuels. 

A l’automne, le travail de la section de météorologie forestiére 
consiste a vérifier l’exactitude des chiffres de l’indice d’inflam- 
mabilité par comparaison avec une étude détaillée de tous les feux 
de foréts de la derniére saison de protection. Cette étude terminée, 
il est nécessaire d’examiner et de vérifier également la zone d'action 
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de chaque station météprologique, de modifier certaines stations ou 
d’en installer de nouvelles aux endroits ot leur nécessité se fait 
sentir. 

La préparation d’instructions destinées aux observateurs, une 
correspondance suivie avec eux et l’inspection systématique des 
stations permettent aux officiers du Bureau de Météorologie de 
connaitre d’une maniére permanente la valeur technique et instru- 
mentale du réseau météorologique provincial et en particulier de 
toutes les stations de météorologie forstiére’. 

La climatologie. Le climat de la province de Québec n’a jamais 
été étudié d’une maniére exacte et détaillée. A date, les rapports 
statistiques et les cartes climatiques ont été fabriqués d’aprés des 
données douteuses et clairsemées. Jusqu’a ces derniéres années 
certaines stations météorologiques ont méme rapporté de fausses 
données a cause de la défectuosité des appareils utilisés ou de leur 
mauvaise installation. 

Cependant, a partir de 1936, les officiers du Bureau de Météo- 
rologie ont fait une inspection réguliére et systématique de toutes 
les stations; ils ont réparé ou remplacé les appareils défectueux; 
ils ont aussi instruit les observateurs de leur travail. C’est donc 
dire que depuis cette date, les rapports météorologiques ont été 
améliorés. Mais c’est seulement depuis la vérification réguliére 
des rapports par le Bureau de Météorologie qu’on peut dire que les 
données météorologiques sont exactes. D ailleurs, le Bureau de 
Météorologie n’engage pas sa responsabilité quant aux stations 
dont il n’a pas le contréle, et dont il ne regoit pas rapport directe- 
ment. 

De plus, les données météorologiques qui n’étaient compilées 
que pour la saison de protection des foréts, avant 1944, le sont 
maintenant pour tous les mois de l’année. Dans cette intention, 
une section spéciale a été formée, appelée section de climatologie, 
dont de but est de vérifier et d’entrer sur une formule mensuelle les 
rapports quotidiens des observateurs expédiés hebdomadairement 
a Québec. 

Comme le Bureau regoit les rapports de plus de 125 stations 
météorologiques durant I’hiver, et de prés de 225 stations durant 
la saison de protection des foréts, il va sans dire que la vérification, 
l’entrée et la compilation de tous ces rapports demandent un 


La Météorologie: Apercu historique 173 


travail consciencieux, constant et systématique de la part des 
techniciens de la section de climatologie. Ajoutons que pour 
chaque oubli, chaque erreur ou chaque chiffre douteux de 1’ob- 
servateur, les vérificateurs lui en demandent raison par corres- 
pondance. 

Les données, transcrites sur formules mensuelles, sont ensuite 
compilées pour l’obtention des sommes, des moyennes et des ex- 
trémes. Des données de la température, on obtient par exemple, 
la température maximum moyenne, la température minimum 
moyenne, la température moyenne générale, la température maxi- 
mum absolue, la température minimum absolue, l’ampliture maxi- 
mum, l’amplitude minimum, l’amplitude absolue, le nombre de 
jours avec une température maximum plus élevée que 80° F., le 
nombre de jours avec une température minimum plus basse que 
32° F., le nombre de jours avec une température minimum plus 
basse que 0° F., etc. Des données de précipitation, on peut obtenir 
la quantité mensuelle en pluie et en neige, le nombre de jours avec 
différentes quantités ou différentes catégories de précipitation, le 
nombre de jours avec ou sans précipitation, etc. Les données de 
l’humidité relative, de l’évaporation et de la nébulosité sont aussi 
agencées pour que soit possible le calcul des moyennes et des 
extrémes. Enfin, les données sur la vitesse et la direction du vent 
permettent des séries statistiques ordonnées de telle sorte que la 
rose des vents puisse étre construite pour chacune des stations 
météorologiques. 

La section de climatologie voit aussi a la construction de 
tableaux statistiques montrant par région g¢ographique et par 
station, les données des divers ¢léments météorologiques suscep- 
tibles d’étre intégrées et cartographiées pour analyse climatologique. 

Un inventaire permanent de la valeur instrumentale et tech- 
nique de chaque station météorologique est aussi conservé au 
Bureau de Méteorologie. Cet inventaire permet aux officiers 
d'étre constamment au courant des instruments installés a une 
station, des observations qui y sont faites et de la compétence de 
l’observateur. 

Le Bureau de Météorologie espére par l’entremise de la section 
de climatologie fournir aux intéressés des données météorologiques 
exactes et présenter des études climatologiques de premiére valeur". 
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Les recherches. Depuis sa fondation en 1936, le Bureau Pro- 
vincial de Météorologie poursuit continuellement d’actives re- 
cherches. Ces recherches portent toujours sur des sujets qui se 
rattachent, soit directement, soit indirectement, aux conditions 
atmosphériques. 

Les premiéres recherches du Bureau ont d’ailleurs été le motif 
de sa fondation. Elles furent poursuivies, en effet, sur 1’inflam- 
mabilité du parterre forestier, d’aprés les conditions atmosphé- 
riques. D’abord faites 4 Valcartier en collaboration avec les fores- 
tiers de la station expérimentale du gouvernement fédéral, les 
études sur l’inflammabilité des foréts furent continuées ensuite a 
Duchesnay par les techniciens du Bureau de Météorologie. A 
Duchesnay, les études ont été dirigées dans le but primordial de 
mettre 4 point une méthode pour déterminer |’inflammabilité des 
déchets de sapin et d’épinette provenant des exploitations de la 
forét expérimentale. 

En plus de poursuivre des recherches purement instrumentales, 
le Bureau de Météorologie a profité de sa station expérimentale a 
Duchesnay pour accumuler d’innombrables données en météo- 
rologie, en phénologie, en hydrologie et en écologie. 

Depuis 1936, l’observateur de la station de Duchesnay accumule 
d’une facgon constante et réguliére des données météorologiques sur 
tous les phénoménes qu'il lui est possible d’observer. Ces données 
ont fourni 4 date des rapports mensuels et annuels d’une trés 
grande utilité pour les techniciens de la station forestiére expéri- 
mentale. 

Le méme observateur et ses assistants ont aussi a leur crédit 
des documents phénologiques sur une centaine d’essences croissant 
dans les limites de la forét de Duchesnay. Ceux-ci notent, a 
mesure qu’ils se produisent, les phénoménes végétatifs importants 
de la saison de croissance. Cette accumulation de données phé- 
' nologiques se poursuivra encore durant plusieurs saisons avant 
: qu’on puisse étre en mesure d’en publier une analyse. 

L’hydrologie n’a pas été ignorée non plus 4 Duchesnay. Dans 
ce domaine, on amasse depuis plusieurs années des données sur la 
précipitation sous toutes ses formes, sur l’évaporation produite 
dans divers instruments, sur la variation de la hauteur des eaux de 
la riviére Jaune et de celles du lac Saint-Joseph. 
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Les données accumulées sur le comportement de la végétation 
en regard des conditions atmosphériques sont utilisées encore pour 
étudier certains phénoménes écologiques d’importance en sciences 
forestiéres. C’est avec de semblables données qu’on a étudié 
derniérement la coulée de la séve d’érable au printemps. Cette 
étude, quoique sommaire puisqu’elle portait sur le rendement de 
24 érables seulement, a démontré que le rendement en séve d'un 
érable augmente avec un nombre limité d’entailles. Le Bureau de 
Météorologie a offert aux techniciens intéressés de répéter cette 
expérience sur une plus grande échelle’. 

Actuellement on poursuit des études sur le microclimat de 
différents peuplements forestiers 4 savoir: un peuplement résineux, 
un peuplement feuillu et un peuplement mélé. Nombre d’études 
semblables ont été poursuivies en Europe et aux Etats-Unis. Le 


Canada et particuliérement la province de Québec ont été pauvres, 


en publications sur ces sujets dans le passé. 

Le Bureau Provincial de Météorologie s’occupe aussi d’aider les 
techniciens de différentes sphéres scientifiques. 11 collabore aux 
recherches biologiques et édaphiques de méme qu’aux études 
forestiéres et agricoles. C’est ainsi qu'il a installé des instruments 
météorologiques 4 certains postes d’observation ot on étudie, par 
exemple, la sylviculture (Duchesnay et Berthierville), l’agriculture 
(Normandin, Ste Anne de la Pocatiére, Val d’Espoir, Lennoxville 
et L’Assomption), la pisciculture (Tadoussac), l’horticulture (Jardin 
Botanique de Montréal), la biologie animale (Jardin Zoologique 
de Charlesbourg), etc. 

Les différents services des Ministéres des Terres et Foréts, de 
l’Agriculture, de la Colonisation, des Pécheries Maritimes et de la 
Santé, comme plusieurs entreprises privées, ont bénéficié dans le 
passé de la collaboration des techniciens du Bureau Provincial de 
Météorologie. Ceux-ci, sont d’ailleurs toujours heureux de bien 
servir'®, 
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SPURIOUS PERIODS IN SPECTROSCOPIC BINARIES 
by R. W. TANNER* 


HE subject of this paper has often been considered before; 

its importance is indicated by Struve, who says, ‘‘Erroneous 
periods affect materially all statistical studies of spectroscopic 
binaries. The mass-function and a sin 7 depend directly on the 
period and are most affected. I believe therefore that the subject 
is of sufficient importance to justify a systematic investigation 
of the three alternative periods for all published orbits... There 
can be no doubt that the work would yield many interesting results, 
and the information thus gained would be invaluable for all 
statistical studies.’’! 

The problem of alternative periods for variability seems to have 
been considered first in 1901 by Bailey? for cluster variables, 
especially the question of sub-multiple periods. In 1913 
Hoffmeister* and Shapley‘ explained discrepancies in the observa- 
tions of V Cephei on the basis of alternative periods. Shortly 
thereafter Daniel ** and Hertzsprung® found that the true period 
of the spectroscopic binary VV Orionis was 1.48 days, not 3.05 as 
at first believed. General formule are given by Hagen’ in his 
book on variable stars. 

More recently the subject has been considered on several 
occasions by Struve, notably in Popular Astronomy where he 
pointed out that the published period of Boss 3138 was erroneous, 
and suggested that many more published periods might be so. 
In the Astrophysical Journal® he discussed the difficult case of 
27 Canis Majoris, and found that BD + 56° 2617 had a spurious 


*From a thesis submitted in partial fulfilment of the requirements for the 
degree of Master of Arts at the University of Toronto, May 1948. 
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period. Mention is made of particular cases by Luyten® and 
Rufus'®. An invaluable paper by Miller" contains an interesting 
general discussion and gives many spurious periods for photometric 
variables. 

However no systematic examination of any large number of 
published spectroscopic orbits for spurious periods seems to ‘have 
been undertaken since Struve’s suggestion quoted at the outset. 
In the investigation herein reported, it was proposed: 

1. To examine a large number of systematically chosen 
published orbits and ascertain the statistical importance of 
spurious periods; 

2. To offer a new method for the detection and elimination 
of spurious periods. 

Spurious periods arise from the circumstance that observations 
of radial velocity cannot be made continuously, but must be 
suspended for-the hours of daylight; further, they are most con- 
veniently made near the meridian, that is, at intervals of one 
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July 4, 100; Sept. 11, 75; Mar. 25, 47; Dec. 22, 6.5. 


Fig. 1. The origin of three alternative periods, using observations 
made at intervals of one day. The solid line represents the true varia- 
tion of velocity; the broken line the variation suggested by the 
observations. 
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sidereal day or multiples thereof. How the radial velocity varies 
between observations must be inferred. C. Payne Gaposchkin 
and S. Gaposchkin” aptly compare observations of a variable at 
regular intervals to the examination of a rotating wheel with a 
stroboscope. The wheel may seem to run forwards at various 
speeds, stand still, or go backwards, depending on the relation 
between the periods of rotation and illumination. 

In spectroscopic binaries we have a series of measures of radial 
velocity V made at intervals of one or more days; how it is that 
the same observations can be represented by various distinct 
periods will be understood from figure 1. Observations of variables 
with the three different true periods P, Pi, P2, are all seen to give 
the same velocity curve when plotted with P as period. Since 
two or three or more cycles might elapse between observations 
1 and 2 in the second diagram and still give the same result in 
the dotted curve, it is clear there may be many such spurious 
periods. Note also that although the two dotted curves are 
identical in shape with the first curve, the true P, curve is reversed 
in phase. 

The arithmetic of these related periods is simple; the general 
relation may be derived as follows: 

The radial velocity, V, is observed at regular times, ¢. It is 
found that V can be represented as a periodic function of the time 
t with period P. Here ¢ and P enter into the function through 
the phase ¢, where 

= (t— T)/P, 
T being some arbitrary epoch, say the time of the first observation; 
so that 
V = V(¢) = V(e+ n), 
where n is an integer. If V(t, P) = V(t, Pz), we must have 
T)/P = (t-—T)/Prn. 

If now 7, in the same units as P, is the least interval of observation, 
(in practice the sidereal day, 0.9972...mean solar days) then 
t—T)=k+r, (k integer). 

and 
= kr/Pr 


or 


1/P, = 1/P + n/kr. (1) 
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In most cases m and k equal one, so that with the solar day 
as unit, 

1/P, = 1/P + 1.0027... (2) 
It will be noted that m = 2, 3, ... would entail periods in the 
neighbourhood of 1/2, 1/3, ...days; while k = 2, 3, ...would 
imply that the observations were made only on every second, 
third, ... day. 

The three periods are distinct except for P = 2 sidereal days; 
for purposes of reference they may be arranged 

1/P; = 1/P + 1.0027... 
1/P2 = 1/P — 1.0027... 
P>2>P.>1> Pidays 
P, being formally negative indicates that the curve for P: is traced 
in the reverse sense to the curve for P. 
If we write 
1/P, = 1.0027 + 1/P, 
making P, positive and letting ¢ increase with time, the P2 curve 
is reversed right for left, and 
= gi = 
All the other relations found in the references follow readily from 
these. 

If P is a small integer, only a small number of phases will be 
observed on the hypothesis of daily observations; the velocity 
curve will have gaps. If the intervals of observation are always 
exact multiples of one day, there is no means of deciding which 
is the true period; observations must be obtained at other hour 
angles, or at another observatory differing widely in longitude. 

Suppose a fairly satisfactory representation of many observa- 
tions is obtained as V = V(t, P) where the ?¢’s are not now an 
exact day apart, but 

t—T=krt+a 
where a is the deviation of the time of observation from the 
meridian (or mean of “‘ideal’’ time) of observation; a will be of 
the order of + 0.1 day. 

The phase of such an observation will be 

= — T)/P = (kr + a)/P, 
that is, it equals the ideal phase, in which all three periods concur, 
plus a/P. The P, phase will depart from the ideal by a/P,, so 
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that the difference of the phase, Ag, on the two representations 
will be 

Ag = a/P,—«a/P=+a 
from the nature of P. That is to say, if the observations are 
assembled on the period P when the true period is P,, there will 
be phase residuals Ay = + a. 
This relation is illustrated in figure 2. 
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Fig. 2. Illustration of the relationship between phase residual 
and hour angle for alternative periods. 


In the past, various ways of detecting spurious periods have 
been employed. The most satisfactory course is to secure more 
observations at wider hour angles. If this is not possible, one can 
re-plot the observations with the alternative periods and see if 
the residuals are reduced in so doing. For a large number of stars 
this would be a tedious process, and if the variations in a were 
small, the result might still be inconclusive. A more refined 
procedure is followed by Hertzsprung, who plots separately the 
late and early observations; a spurious period then shows up as a 
phase shift between two curves. The method to be explained 
here, by making statistical use of the numerical relation between 
a and Ag, not only indicates spurious periods at a glance in 
favourable cases, but also confirms true periods; it is applicable 
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to alternative periods of any order, utilizes even small a’s, and is 
fairly simple and rapid. 

If P is the true period, all the observations assembled using P 
will lie on a smooth surface curve; if the true period is Pz, all the 
early and late observations will show phase residuals directly 
proportional to a. Errors of measurement will introduce velocity 
residuals, and this strict linear relation will no longer hold; however 
if the errors are random, a plot of Ag against a will show points 
clustering along the a-axis if the period is indeed P; if not, they 
will tend to follow one or other of the lines Ag = +a. The slope 
of the correlation line will be unity if Ag is measured in units of 
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Fig. 3. Correlation curves for true and erroneous periods for 
H.D. 1826 and Boss 1107. Subsequent observations at wider hour 
angles are indicated by crosses, 
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phase and a in sidereal days. It is clear that the alternative periods 
of higher order 2P:z, 3Pz... (corresponding to m = 1/2,1/3,...) 
will show residuals 
Ag = + 2a, + 3a... 

and give correlation lines of slope 2, 3,...and hence will be more 
readily discoverable. 

The method is readily understood by referring to the figures, 
which show the kind of results obtained by use of the method. 

Figure 3(a) illustrates the correlation plots found for H.D. 1826, 
and 4 the published and corrected velocity curves. If only the solid 
dots representing published observations are considered, there is 
very little to choose between the fits afforded by the two periods. 
The correlation plots however indicate pretty clearly that Pz is 
the true period, and subsequent observations (shown by crosses), 
two at large hour angles, are seen to confirm this judgment. 
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PHASE 04 0810 
Fig. 4. Published and corrected velocity curves of the spectro- 


scopic binary H.D. 1826. The open circles represent subsequent off- 
meridian observations. 
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Figure 3(b) shows the correlation plot for Boss 1107 on the true 
and false periods, the false period showing slope one, the true 
period a zero slope. 

These considerations suggest the method of testing for spurious 
periods: 

1. Measure the phase residuals of the observations from the 
mean curve drawn using the published period; 

2. From the Julian date, or Universal time of the observations, 
extract the sidereal time of each plate; 

3. Plot a correlation figure of a against Ag, each observation 
furnishing a point for it; 

4. The slope of the correlation line, zero or plus or minus one, 
then indicates which is the true period. The final step will be to 
re-plot the observations on the indicated period to see if the sum 
of the squares of the velocity residuals is reduced. 

Only the relative sidereal times of observation are needed, so 
that any convenient epoch, such as JT = 2420000 J.D. may be 
chosen. t—T is then multiplied by 1.0027... and only the two 
figures following the decimal point need be retained to represent a, 
since any velocity change in a quarter-hour is generally much less 
than the error of observation. 

The Ag may be measured from the published velocity curve 
in any convenient unit, millimetres for instance. If the published 
orbit shows only normal places or is on too small a scale, a drawing 
must be made for the purpose of getting Ag. 

It is certain that if a has a considerable range, a quarter of a 
day, say, while there are no phase residuals larger than 0.19, the 
period used must be the trueone. Many published orbits are happily 
of this sort, and judgment can be passed on them practically at 
sight. 

When an alternative period is indicated, it will not in general 
have exactly the value given by equation (2), for the true velocity 
curve may have been distorted to fit it to the false period, or the 
average interval of observation may be a little greater than a 
sidereal day. Adjustment of the new period will be made to give the 
best fit to the observations and may result in a curve of markedly 
different shape from the previous one. 

Observations made at points where the curve is rising or falling 
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rapidly will be much more effective in showing spurious periods 
than those at the crests or hollows, where the Ag may be masked 
completely by the errors of observation. An observation falling 
in the middle of the trough of the velocity curve, for instance, 
cannot be said to have either a positive or a negative phase residual. 
If the observations are sufficiently numerous, or the curve highly 
eccentric, points on the flatter portions may be well disregarded. 

When observations made in one season are to be linked up 
with those of previous years some doubt may enter as to the exact 
number of cycles intervening. For this reason observations made 
on isolated dates, even at large hour angles, cannot be given as 
much weight, while plates at varied hour angle taken on the same 
or closely successive nights are particularly valuable. A few pairs 
of such observations are frequently decisive. 

With small a’s, large residuals due to unavoidable errors of 
observation, few plates or an unfavourable distribution of them, 
there may be no definite correlation of any kind. Short of making 
further observations, it is then necessary to plot the various periods 
and try the effect of small variations of P, in improving the fit. 

Double-line binaries, an especially important class for the 
additional information they furnish, present special difficulties. 

1. Because of blending of the two spectra near super-position, 
measures near the y-axis, where the velocities are most rapidly 
changing, are sometimes difficult or impossible. Consequently 
the more numerous and reliable observations fall on the crests 
and hollows where they are of little use in choosing among possible 
periods. 

2. When the two spectra are of the same intensity and have 
the same amplitude, a further difficulty arises if the eccentricity 
is small, for. in this case 


= Vip + n/2) 4 


from the symmetry of the velocity curves. Spurious periods of 
the type 


1/2P- = 1/P +3/r 


are now possible, and will tend to escape detection because of the 
smaller slope of the correlation line. The initial determination a 
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of any period at all requires twice as many plates, generally speaking, 
as are needed for an ordinary binary, because of this ambivalence 
of phase. 

Spurious periods of this type do not appear to have been 
considered explicitly hitherto. Boss 1275 constitutes the prototype; 
its period was first given as 27.43 days by Cannon," then as 2.15165 
days by Harper.“ (Note that 1/27.43 + 1/2.15165 = 1/2). The 
spurious period of this star stood out as an anomaly on the 
K - P diagram of Struve.” 

Table I of Moore’s Fourth Catalogue of Spectroscopic Binaries'® 
contains 375 orbits, and many have been published since. For 
the purpose of a trial statistical investigation, it was thought that 
one hundred stars would furnish a conveniently large sample. 
Since further observation of some of the stars might be necessary, 
most of those which could not be reached at this observatory 
were omitted. This invalidates the sample somewhat, since stars 
of southerly declination must necessarily be observed at smaller 
hour angles by northern observatories, and so will have smaller 
values of a. Also the stars selected are mostly winter stars, which 
are more readily observed at large hour angles than the summer 
stars. Other stars were passed over because the references were 
incomplete or unobtainable. A further 5 or 10 per cent. were 
omitted as being also photometric variables whose periods had 
received independent confirmation. The sample then is essentially 
the first one hundred and five “‘suitable”’ stars in Moore’s catalogue. 

This sample yielded only one spurious period, which would 
seem to indicate that spurious periods are of such rare occurrence 
as to be practically negligible; however for greater assurarice it 
was thought desirable to make an investigation of a selection of 
other orbits for which spurious periods have a greater a priori 
likelihood. In this extension were: 

1. Stars whose published orbits seemed to have unduly large 
residuals, considering the spectral type, the equipment employed, 
the date of the observations. 

2. Stars with anomalous positions on Struve’s K - P diagram. 

3. Symmetric double-line binaries. 

4. Stars whose periods had been called into question by other 
investigators. 
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In addition, all published David Dunlap Observatory orbits 
were examined. The extension comprises 44 orbits. 

The stars examined fell roughly into three categories. Category 
A is characterized by large a’s, small residuals and numerous 
observations; there can be hardly any doubt of the correctness 
of their periods. Category B stars are almost equally unim- 
peachable, since their correlation plots show a clustering along 
the a-axis. Stars in category C give correlations suggesting 
spurious periods, or no correlation at all. Category C includes a 
few actual spurious periods; the remainder are probably all right, 
but need more observation for certainty. 

The results may be summarized as follows: 


Sample Extension Total 
Category A we 44 ll 55 
6 B ae 48 22 7 
” c = 13 il 24 
Total - aie 105 44 149 


Category C includes 5 stars for which new periods are found: 


Moore No. Desig. New P Old P (1/P + 1/Px) 
d d 
68 Boss 1107 2.956524 1.505 1.0027 
230 o? Cor B 1.13979 7.975 1.0027 
278 205 Drac 4.2435 3.765 0.5013 
at H.D. 1826 1.43233 3.2832 1.0028 
340 Boss 5591 3.23 3.75 Unrelated 


The fourth is a D.D.O. star, (Pub. D.D.O., vol. I, no. 6); the last 
has not been confirmed by observation as yet. New orbits have 
been calculated for the first four. 

The conclusions to be drawn from this study are on the whole 
reassuring. Only one spurious period is found which changes the 
mass-ratio by a factor so large as 7; the others would exercise 
little weight in a statistical study of masses. Although the number 
of spurious periods found is too small to warrant generalization 
about their incidence, they seem to bear out Miller’s remarks on 
the subject: the commonest will be those with periods around 
two days. The peculiar susceptibility of symmetric double-line 
binaries to erroneous periods is to be emphasized. The method 
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should be applicable to regular photometric variables, the greater 
number of observations compensating for the greater scatter in 
this type of variable; but the writer has not tried it out 
systematically. 

The new orbits for the four stars mentioned above, together 
with notes on the Category C stars will appear in another 
publication. 
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OUT OF OLD BOOKS 


By Heten Sawyer Hoce 


(Continued from May-June Journal) 


N this section of Wales’s Journal he recounts the various aspects 

of the life at Churchill which seemed to him to merit note- 
keeping. We read with some amusement of his difficulties with an 
alarm clock, when the severe cold necessitated additional weight 
to make it go. His observation of the lack of spectacular aurorae 
at Churchill is rather surprising, since Churchill lies in a zone of 
great auroral frequency. Possibly this was due to the fact that the 
sun-spot cycle was then about two years before its maximum, and 
the greatest frequency of aurorae comes a year or two after spot 
maximum. The comet which Wales saw on his return voyage to 
England was one of very long period, found by the famous comet 
observer Messier, on August 8, 1769. 

Although Wales’s voyage was certainly successful, one cannot 
help considering the ending somewhat of an anticlimax. His 
precious arctic clothing, which had been given him by the Hudson’s 
Bay Company, and which he apparently treasured, was forcibly 
taken from him by the British customs officers when his ship sailed 
up the Thames, and he was never able to recover it. And the winds 
were from the wrong direction when the ship reached the English 
coast, so that after stalling around for several days, William Wales 
and Joseph Dymond made the final lap of the return voyage to 
London by stage coach! 

Nearly two centuries after Wales wrote his journal, its reading 
is still ‘conducive of pleasure.” 


We arrived at Churchill just in the height of what is called the small bird 
season, which consists of young geese, ducks, curlews, plover, etc. This begins 
about the latter end of July, and lasts till the beginning of September, when the 
greater part of these birds leave that part of the country. The geese then begin 
to go fast to the southward, and continue to do so until the beginning of October. 
This is called the autumnal goose-season, in which every person, both native and 
European, that can be spared, is employed; but they seldom kill more geese at 
this time than they can consume fresh. 
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By the middle of October the ground is generally covered with snow. The 
partridges then begin to be very plentiful; and as soon as that happens, the 
hunters repair to such places as they think most probable to meet with plenty 
of game in. The English generally go out in parties of three or four, taking with 
them their guns, a kettle, a few blankets, a buffalo, or beaver skin coverlid, and a 
covering for their tent; which is made of deers skins, dressed by the natives, and 
sewed together, so as to make it of a proper form and size. In pitching their 
tents, they have an eye likewise to their own convenience with respect to shelter 
from the winds, and getting of fire-wood; which, it will easily be imagined, 
makes a considerable article here in the necessaries of life: I mean at this season 
of the year. 

Much about this time, likewise, we who stayed at the factory began to put 
on our winter rigging; the principle part of which was our toggy, made of beaver 
skins: in making of which, the person’s shape, who is to wear it, is no farther 
consulted, than that it may be wide enough, and so long that it may reach nearly 
to his feet. A pair of mittens and a cap, of the same, are all the extraordinary 
dress that are worn by those who stay at the factory, unless we add a pair of 
spatter-dashes, made of broad cloth, which we wear over our common stockings, 
and two or three pair of woollen socks, which we have on our feet. Those who go 
out add to the fur part of their dress a beaver skin cap, which comes down, so as 
to cover their neck and shoulders, and also a neckcloth, or cravat made of a white 
fox’s skin, or, which is much more complete, the tails of two of these animals 
sewed together at the stump-ends, which are full as long and thick as those of 
the Lincolnshire weathers before they are shorn. Beside these, they have shoes 
of soft-tanned moose skin, and a pair of snow-shoes about 4 feet, or 414 feet long. 
Most of these articles of dress I was furnished with by the honourable Hudson’s 
Bay company; but my chest was broken open, after the ship came up the river, 
and every article, except the snow shoes, taken away by the officers of the 
customs. And though there was not one thing which was not an article of dress; 
and though a petition was preferred to the Commissioners, in favour of Mr. 
Dymond and myself, yet, for some reason or other, they could not be restored. 

But, to return to Hudson’s Bay. November the 6th, the river, which is very 
rapid, and about a mile over at its mouth, was frozen fast over from side to side, 
so that the people walked across it to their tents; also the same morning, a half- 
pint glass of British brandy was frozen solid in the observatory. Not a bird of 
any kind was now to be seen at the factory, except now and then a solitary crow, 
or a very small bird about the size of a wren; but our hunters brought us home 
every week plenty of partridges and rabbets, and some hares; all of which are 
white in the winter season; and the legs and claws of the partridges are covered 
with feathers, in the same manner as the other parts of their bodies. We now 
killed two or three hogs which captain Richards had been so kind to leave with 
the governor, which before they well opened, and cut into joints, were froze like a 
piece of ice, so that we had nothing to do but hang them up in a place where 
they would remain in that state, and use them when we thought proper. We 
used some of these, I believe, in the month of May, which were as sweet as they 
were the moment they were killed, and much more tender and delicate... . 
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In the month of January, 1769, the cold began to be extremely intense: even 
in our little cabbin, which was scarcely three yards square, and in which we 
constantly kept a very large fire; it had such an effect, that the little alarm clock 
would not go without an additional weight, and often not with that. The head 
of my bed-place, for want of knowing better, went against one of the outside walls 
of the house; and notwithstanding they were of stone, near three feet thick, and 
lined with inch boards, supported at least three inches from the walls, my bedding 
was frozen to the boards every morning; and before the end of February, these 
boards were covered with ice almost half as thick as themselves. Towards the 
latter end of January, when the cold was so very intense, I carried a half-pint of 
brandy, perfectly fluid, into the open air, and in less than two minutes it was as 
thick as treacle; in about five, it had a very strong ice on the top; and I verily 
believe that in an hour’s time it would have been nearly solid. About the be- 
ginning of December we began to use spirits of wine for the plumb-line of the 
quadrant, which would have been evaporated to about half the quantity in a 
fornight’s time, the spirituous part shooting up the plumb-line, and sides of the 
glass like coral; but perfectly white. What remained would then freeze, but 
not before. ... 

It was now almost impossible to sleep an hour together, more especially on 
very cold nights, without being awakened by the cracking of the beams in the 
house, which were rent by the prodigious expansive power of the frost. It was 
very easy to mistake them for the guns on the top of the house, which are three 
pounders. But those are nothing to what we frequently hear from the rocks up 
the country, and along the coast; these often bursting with a report equal to 
that of many heavy artillery fired together, and the splinters are thrown to an 
amazing distance. 

On Sunday, March 19th, it thawed in the sun, for the first time, and on the 
26th it thawed in reality. The yard of the factory was that day almost covered 
with water. After this, it continued to thaw every day about noon when the 
sun was out; and by the 23d of April, the ground was in many places bare. On 
the 26th it rained very fast, almost the whole night, which was the first rain we 
had after October the 3d, 1768. It was really surprizing next morning to see 
what an alteration it had made in the appearance of the country. We had now 
alternately snow and rain, frosts and thaws, as in England; the grass began to 
spring up very fast in the bare places, and the gooseberry bushes to put out buds; 
in short, we began to have some appearance of spring. 

The latter end of April, the hunters began to come home from the partridge 
tents, in order to prepare for the spring goose season, which is always expected 
to begin about that time; and is, in truth, the harvest to this part of the world. 
They not only kill, so as to keep the whole factory in fresh geese for near a month, 
but to salt as many as afterwards make no inconsiderable part of the year’s 
provision. ... 

Toward the latter end of May, the country began to be really agreeable; the 
weather being neither too hot, nor so cold, but that one might walk any where 
without being troubled with any disagreeable sensation; and the dandelion, 
having grown pretty luxuriant, made most excellent salad to our roast geese. 
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On June 16th, the ice of the river broke up, and went to sea; we now set 
our nets, and caught great plenty of fine salmon; I have known upwards of 90 
catched in one tide. ... 

About the beginning of July we likewise got plenty of very fine radishes; and 
the tops of our turnips began to grow large enough to boil for greens to our beef 
and salt geese. Moreover, towards the middle, we had very fine lettuce, so that 
if the muschettos had not paid us a visit about the beginning of the month like- 
wise, the two or three last months would have been extremely agreeable; but, 
taking altogether, I cannot help thinking that the winter is the more agreeable 
part of the year.... 

The air in this country is very seldom, if ever, clear for twenty-four hours 
together; but we were not so much troubled with fogs as I expected we should be, 
from the accounts which I had read of the country, and from what we experienced 
in our voyage out; but in this point, as well as every other which respects the 
weather, the journal which we kept will, I presume, be most satisfactory. 

I have before mentioned the haze which is continually found near the horizon 
here. This, I apprehend, is the cause why the sun’s rising is always preceded by 
two long streams of red light, one on each side of him, and about 20° distant 
therefrom. These rise as the sun rises; and as they grow longer, begin to be 
inflected towards each other, till they meet directly over the sun, just as he rises, 
forming there a kind of parhelion, or mock-sun. These two streams of light seem 
to have their source in two other parhelia, which rise with the true sun; and in 
the winter season, when the sun never rises out of the above-mentioned haze, 
all three accompany him the whole day, and set with him, in the same manner 
that they rose. I have, once or twice, seen a fourth parhelion directly under the 
true sun; but this is not common. 

The aurora-borealis, which has been represented as very extraordinary in 
those parts, bears, in my opinion, no comparison to what I have seen in the north 
parts of England. It is always of the same form here, and consists of a narrow, 
steady stream of a pale straw-coloured light, which rises out of the horizon, 
about E.S.E. and extends itself through the zenith, and vanishes near the horizon, 
about the W.N.W. It has very seldom any motion at all; and when it has, it 
is only a small tremulous one on the two borders. 

I shall now resume my journal. Monday, August 28, we took down the 
instruments, packed them up, and put them on board the ship, expecting to have 
sailed the next day; but unforeseen accidents detained the captain until b Sep- 
tember the 2nd, when we took leave of the governor and officers of the factory, 
and came on board the ship. We were after this detained by contrary winds 
until the 7th; on which day, about 155 we saw the comet, which was observed 
this year in England, in a right line between ¢ Orionis and Procyon; and alsoina 
right line with Aldebaran, and a Orionis; but below both. About 185 we sailed 
out of the river with a fine breeze from the west; and at noon I observed, with 
great care, the sun’s meridional altitude to be 36° 2’ 14; from whence the latit. 
of the ship is 59° 12’ 4 and that of the factory 58° 55’ 4. 

The prodigious difference between the latitude of Churchill factory, as laid 
down from observations made by Hadley’s quadrant, and that deduced from the 
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observations made with our astronomical quadrant on shore, has often employed 
my most serious attention; but I cannot think on any probable cause for such 
difference, unless it lie in the very great refractive power of the air in these parts. 
I have mentioned how the ice and land appear to be lifted up, when we stand on 
the ship’s deck: and if the visible horizon be lifted up in like manner, it must 
make its apparent distance from the sun, or, which is the same thing, the sun’s 
apparent altitude less than it otherwise would be; and consequently, the latitude 
greater than the truth; and also greater than it will be shewn by a land quadrant, 
which depends not on the horizon, agreeable to what we find it in the case 
before us.... 

Q September the 8th. About 145 14 I saw the comet again, in a right line 
with Saturn, and 6 Canis minoris; and also in a right line with Capella, and y 
Geminorum. Its tail passed directly over € Orionis and might be traced about 
as far beyond it, as that star was from the head of the comet. 

© September the 10th. At 16" the comet was in a right line with Castor 
and Procyon; and about 5° or 6° below the latter. This was the last time I 

We were, by my account, abreast of Cape Farewell on the 26th; about which 
time we were taken with very rough, and contrary winds, with which we were 
troubled almost all the way till we got abreast of Ireland... . 

B October the 9th. About 20" we struck soundings in 87 fathom water: 
the bottom fine white sand. The 10th at 21 made the Scilly light-house from 
the mast-head; and at noon it bore directly north, by true card; the ship being 
in long. 5° 40’ W. by my account, in 5° 42’ 14 by my last observation, and in 
6° 21’ by the former. 

8 October the 11th, latit. 49°45’ N. ... At noon the Lizard light-houses 
bore N.E. by N. dist. by estimation about eight miles... . 

I here closed my account of the ship’s way; but in the evening of the 12th 
proving very fine, and having an opportunity of observing the )’s distance from 
Aldebaran to the east, and from a Aquilae to the west of her; I took the following 
ones, as they may be of use, if compared together to shew what degree of accuracy 
these observations will admit of... . 

On the 13th the captain, finding that he gained nothing by beating in the 
Channel, took a pilot on board for Plymouth; and on the 14th, about one o'clock, 
we came to an anchor in Hamoze. On the 16th, finding the easterly winds still 
likely to continue, Mr. Dymond and myself took places in the stage, and arrived 
in London on the 19th about 9 in the evening. 

I flatter myself that no gentleman will think that I have laid the preceding 
remarks before this learned Society, under a presumption that they can, in any 
respect, merit their notice. There are many of them on subjects which I am but 
little acquainted with: these were made only for my own amusement, and are 
now submitted to the Royal Society, at their command, and under a thorough 
conviction that they will be read with those candid allowances, which, I am well 
convinced, they stand much in need of. At the same time, I sincerely declare, 
that it would give me the highest satisfaction if they should be found to contain 
one useful hint, or be conducive of pleasure to any person whatsoever. 
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NOTES AND QUERIES 


AN UNUSUAL OBSERVATION OF THE MOON 


Mr. A. J. Woodward of 1081 Dufferin St., Toronto, writes: 


In carefully keeping the moon in focus with a 50 X eyepiece on Sunday, 
Aug. 8, about 9.40 p.m., I noticed a small bright flash, bluish-white then yellow, 
on the dull part of the moon, somewhat above and to the left of the moon’s 
centre. Duration about 3 sec. This could have been a meteorite in our own 
atmosphere some 75 or 100 milés away; but it had the appearance of an object 
striking the moon’s surface. I should not be surprised if a future photograph 
reveals a new crater on the moon. 


If this phenomenon was seen by any other observer, please report 
it to the David Dunlap Observatory. 
C.A.C. 


Query: THE MEANING OF PARALLAX 


Please explain the meaning of solar parallax as used in the 
HanpbBook. Also, I should like to know the pressure of the centre 
of the earth.—H. G. Cuff, Hammonton, Calif. 


ANSWER: The parallax of a heavenly body is the difference between the direction 
of the body as actually observed and the direction it would have if seen from the 
earth’s centre. 

The value of the solar parallax is given as 8’’.80. To have this value it is 
assumed that the observer is on the equator, that the sun is in the horizontal 
plane (sunrise or sunset) and that the earth is at its mean distance from the sun. 

Otherwise, if the earth were viewed from the centre of the sun, an equatorial 
diameter of the earth would subtend an angle of 17’’.6 and a radius 8'’.8. 

Consult a good text-book on astronomy; parallax is a broad subject. 

R. A. Daly in “Our Mobile Earth’ gives the pressure at the centre of the 
earth as about 22,000 tons per square inch. 

C.A.C. 
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MEETINGS OF THE SOCIETY 


AT TORONTO 


October 14, 1947.—It was reported that ten outdoor observing meetings were 
held during the summer: four meetings on the University of Toronto Campus 
and six in open areas in the city. Also, telescopes were operated each clear even- 
ing during the Exhibition on the C.N.E. grounds. A large number of people 
took advantage of these opportunities. 

The lecturer of the evening, Dr. R. E. Williamson, of the David Dunlap 
Observatory, dealt with ‘‘The Anatomy of the Sun’’. His summary of present 
knowledge indicated: first, that all of the material of the sun is sufficiently hot 
to be in a gaseous condition; second, there is a small central core with a diameter 
about one tenth the diameter of the sun, with a density equal to about 100 times 
that of water and a temperature of about twenty million degrees absolute. This 
region is considered to be the place of origin of the sun’s continuous supply of 
energy, for only under such conditions does the disintegration and transmutation 
of atoms go on freely and vigorously enough to liberate the sun’s enormous 
supply of energy. 

October 21, 1947.—A large number of members and friends met at the Dunlap 
Observatory on the invitation of the Director, Dr. F. S. Hogg. The general 
set-up of this institution was explained by the President, Dr. Heard. Dr. Chant 
told of the activities in the early days of this centre. He also announced the 
death this summer of David Howell, one of the charter members. Dr. Williamson 
briefly explained and demonstrated the manipulation of the 74-inch telescope. 
The remainder of this bright, clear evening was used in viewing the moon and 
some of the stars and star clusters with the aid of two of the smaller telescopes. 

November 11, 1947.—Mr. F. K. Dalton gave a talk on “Astronomy as a 
Hobby”, illustrated with lantern slides. In an inspiring manner he described how 
the hobbyist could derive great pleasure from his own telescopic observations 
and how by reading and studying he could satisfy his natural curiosity and share 
in the thrills of discovery of the great astronomers of past and present. 

November 18, 1947.—Dr. C. S. Beals, Dominion Astronomer, Ottawa, 
lectured on “Interstellar Material’’. 

This material consists of gases and fine dust and interstellar space may be 
likened to an ordinary room—which is filled with gases and varying amounts of 
dust. As our immediate environment may have, at times, enough of these to 
hinder visibility and make a light seen dim or even reddish, so it is in interstellar 
space. The presence and the nature of this material is deduced by the amount 
and the colour of light reaching us as measured and analyzed by the astronomer 
with the aid of photometers and spectrographs. Dust is the chief obstructer, 
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then the heavier gases, and finally the abundant hydrogen which obstructs the 
least. The distribution of the material is by no means uniform, but it is believed 
that the total amount of matter in space is about equal to that composing the 
stars. There is an uncertainty as to which is the original process,—stars dis- 
integrating to dust and gas, or the opposite. Probably something like an equi- 
librium is now reached. 

November 29, 1947.—This was a joint meeting of the Royal Canadian Institute 
and the R.A.S.C. Toronto Centre. Dr. Chas. Smiley of Brown University, Provi- 
dence, spoke on ‘‘Solar Eclipses, Past and Present.’”’ He gave a lively address on 
their experiences in preparing for viewing the eclipse in Brazil in 1947 and in 
Western Canada in 1945. In neither case were the sky conditions good, and 
hence the speaker stressed the amount of work involved and the routine obser- 
vations they made on the trip. 

December 2, 1947.—At this meeting three members, Richard Tanner, Donald 
Norris and Frederic Troyer déalt with the subject, “Some Astronomical De- 
velopments in 1947.” 

Mr. Tanner spoke of sun-spots, reviewing first the outstanding features of the 
sun-spot cycles and then describing the particularly vigorous sun-spot maximum 
at the present time which has established several all-time records. 

Mr. Norris reviewed some new work of several investigators in the field of 
meteoric astronomy with particular reference to minute meteoric particles col- 
lected from the snow and scooped from the sea bottom. 

Mr. Troyer reviewed several recent press releases in the fields of planetary 
atmospheres and cosmology. 

January 30, 1948.—In his lecture following a dinner tendered him by the 
R.A.S.C. and the Canadian Association of Physicists (Toronto Centres) Dr. 
George Gamow of George Washington University outlined his views on ‘The 
Origin of the Universe.” Dr. Gamow explained how observational evidence has 
forced him to accept the idea of ‘‘open”’ space, representing infinite extent of 
space and infinite amount of matter in a state of expansion which has been in 
progress for the past two thousand million years. He traced this kind of universe 
back to the beginning of the present expansion cycle and beyond this he would 
not speculate because, as he put it, the records have been destroyed. He reasoned 
that it consisted then of fundamental particles in a state of infinite density and 
infinite temperature. From this time forward, in a matter of hours, the atoms 
would have been built up, in a matter of millions of years mass centres would 
have developed into galaxies and out of the gas and dust stars would have been 
born. Our solar system, he believed, came about as a natural development from 
the then evolving sun in a manner explained recently by the German astronomer 


von Weizsacher. Thus Dr. Gamow offered the interesting speculation that many 
planetary systems exist. 


February 24, 1948.—The Society's gold medal for the University of Toronto 
student taking the highest standing in the Astronomy division of the Mathematics 
and Physics course was awarded this year to Mr. R. W. Tanner. The general 
treasurer, Mr. Horning, presented the medal to Mr. Tanner on this occasion. 
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Mr. C. H. Penner of the Meteorological Service addressed the meeting on 
“‘Extended Period Weather Forecasting.” 

Whereas the daily weather reports from many stations throughout the 
continent serve fairly well for the usual daily forecasting, more is needed for 
extended periods. Mr. Penner discussed the following points: 

1. Sun-spot studies: for the first forty years of a sixty year record of the 
spots and atmosphere disturbance, there was a fairly close correlation between 
them, but for the next twenty years this was not the case. Hence this intriguing 
aid has not proven of great value as yet. 

2. A knowledge of atmosphere behaviour over certain rather large areas is 
of much help; for example, atmosphere behaviour over a large area just east of 
the Canadian Rockies is a guide for a week or so for eastern Canada; or, the Gulf 
of Mexico region and lower Mississippi condition is a guide for north-eastern 
America. 

3. The world wide system of air movements and water movements due to 
the rotation of the spherical earth, and the apparent shift of the sun north and 
south through 47 degrees each year, together with interferences in this regular 
system by water masses of various shapes and sizes, and land masses of various 
shapes, sizes and physical nature, is of great importance. 

4. The trend of the weather for the past five or six days gives some indication 
of the trend for some days to come. 

Mr. Penner illustrated his points by giving a local forecast for the next three 
days (which proved to be correct). 

March 23, 1948.—Dr. Lachlan Gilchrist, Professor Emeritus in the De- 
partment of Physics at the University of Toronto, gave a lecture on ‘‘The Lure 
of Underground Treasure.” 

These lures usually pertain to precious minerals and to basic and needful 
materials as iron, coal, and oil. Attempts at discovering them and means em- 
ployed have ranged from the divining rod to the aeroplane, and from lone 
prospector to the geophysicist and his laboratory and field workers. The geolo- 
gist, the physicist and chemist have now united so that a low-flying plane equipped 
with superior detecting instruments, can detect in a few hours the presence of 
metals in a district more fully and accurately than the old-type prospector could 
do it in weeks or months. Special outcomes of the researches of these scientists 
have led also to a very helpful understanding of hitherto not fully understood 
phenomena such as the nature of the earth’s magnetism. This was the ‘‘treasure”’ 
which Dr. Gilchrist valued above the material treasures. 

April 6, 1948.—Dr. C. S. Yu formerly director of Nanking Observatory gave 
an address on ‘“‘Chinese Astronomy Past and Present.” 

As early as 3000 B.C. the Chinese had made considerable progress in astrono- 
my and continued to do so for several thousand years. This early development 
was due largely to the early rise of their civilization, to the special demands of 


agriculture which needed the guidance and assistance that astronomers could . 


give, to some favourably disposed Emperors, and to an adequate genius for 
mechanical invention and adaptation. Hence in these early stages they supplied 
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themselves with an array of astronomical instruments and some sturdy open-top 
observatories, with which they developed a comprehensive knowledge of the 
heavens. 

In more recent times, however, they did not keep up the pace notwithstanding 
some stimulus from the Jesuit missionaries. The modern observatories, of which 
Nanking is a splendid example, have been seriously hampered by the war, and the 
unsettled condition of the country continues to becloud the future for astronomy. 

April 20, 1948.—At this meeting Miss R. J. Northcott of the David Dunlap 
Observatory spoke on “‘The Sun’s Family.” The speaker gave a brief description 
of the astronomical history, the motions and the physical nature of each of the 
planets. Five of the planets were known by the ancients; Uranus was discovered 
by chance with the telescope; and the outer two planets were discovered as a 
result of a search following a prediction of their existence and position by mathe- 
matical analysis of the motions of the known planets. Observation is being 
continued: more has been learned about the atmospheres of the planets and new 
satellites have been found, even within the last year. However, it is thought 
that if other planets exist they must be considerably fainter than Pluto. 

Joun R. Tuck, Recorder. 


AT WINNIPEG 


April 21st, 1948.—The Winnipeg Center held its last regular meeting before 
the summer recess on the evening of April 14th in Theatre “‘B’’ University of 
Manitoba. About 50 were in attendance. Mr. L. W. Koser, President, was in 
the chair. Mr. D. R. P. Coats gave ‘‘Astronomy in the News” and Mr. H. E. 
Rasmussen presented a demonstration of a cathode Ray Oscilliscope showing the 
wave patterns of sinosoidal waves at different frequencies also the wave patterns 
produced by voice and tuning reeds. 

Mr. A. V. Thomas gave a lecture titled The Big Four of Astronomy in which 
he traced the accomplishments of the leading contributors to Astronomy since 
early times. In the speaker’s opinion the big four are Copernicus, Galileo, Kepler 
and Newton. He pointed out that the great men of science are of all nationalities. 

Mr. C. G. Card gave a short lecture ‘Faith, Hope and Pyrex.”” He told the 
story of the tremendous job of making the 200-in. Pyrex disk which was ground, 
polished and figured into the 200-in. mirror of Mt. Palomar. He told of the 
unsuccessful and costly attempts to make it out of quartz and traced the steps 
of the casting of the disk by Corning Glass Works out of super-Pyrex which has 
an expansion coefficient only 24 per cent. that of ordinary glass. Smaller mirrors 
needed for the large telescope’s Cassegrain and Coude arrangements were made 
first, then a 120-in. disk needed for testing the 200-in with and finally the giant 
itself. The material was taken from David O. Woodbury’s book ‘‘The Glass 
Giant of Palomar.” 


CHARLES G. Carp, Recorder. 
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AT OTTAWA 


The first meeting of the 1948 season was held February 5th at the National 
Museum. Mr. M. M. Thomson, the president, welcomed the people present and 
introduced the speaker of the evening Dr. C. S. Beals, the Dominion Astronomer. 

Dr. Beals spoke on the subject “The materials of interstellar space’. He 
began his lecture by stating that the materials of interstellar space consisted 
mainly of dust and gas, mostly invisible but sometimes visible as in the Horse 
Head Nebula. Its presence is determined by its effect upon the light we receive 
from the stars. Knowing the distance and the intrinsic luminosity of a star it 
can be determined if its light is absorbed. 

There are three types of absorption 1. General diminution, 2. selective 
absorption, 3. monochromatic absorption. By the absorption of interstellar 
material the light of a star at 1000 parsecs was reduced to 1/2; at 3000 parsecs 
it was reduced to 1/9; at 8000 parsecs it was reduced to 1/360. 

The speaker then reviewed the materials which could cause this absorption 
and concluded that while the obscuring material was solid particles, it may be 
that the main mass of the galaxy is in the interstellar gas. 

February 19th, 1948.—A general meeting of the Ottawa Centre was held 
at the Victoria Memorial Museum at 8:15 p.m. The speaker of the evening, 
Squadron Leader D. A. MacLulich, was introduced by the president, Mr. M. M. 
Thomson. Dr. MacLulich spoke on Sun-spots and Animal Cycles. 

He explained that tree ring growth in the United States can show the influence 
of sun-spot cycles. This does not however seem to be the case with animals, whose 
cycles can be explained by natural causes. He took as his main example the 
snowshoe rabbit. This animal has a cycle of 6-7 years against the sun-spot cycle 
of 11 years. The natural rate of reproduction of this rabbit is more than is needed 
for replacement, consequently a critical phase was reached when they had almost 
eaten out their food supply and disease could sweep through them and reduce 
their numbers from 3000 to 20 or 3 to the square mile. At the same time that 
the rabbits increased so did their predators. The lynx, which seems to eat nothing 
else, starves to death when the supply fails. 

By means of the records of the Hudson Bay Company the speaker showed 
that while short-term comparison of sun-spot and rabbit cycles might show some 
correlation, long term comparison could show no such correlation. Another point 
against sun-spots having an influence on animal cycles is that times of abundance 
and scarcity do not occur at the same time all over the country. There may be 
some outside factor that can coordinate the cycles, but animal cycles can be 
explained satisfactorily by natural causes. 

A solar prominence film from the McMath Hulbert Observatory was shown 
following the lecture. It was introduced and explained by Dr. Peter Millman. 

March 4, 1948.—A meeting of the Ottawa Centre was held at the Victoria 
Memorial Museum at 8:15 p.m. The president, Mr. M. M. Thomson, introduced 
the speaker of the evening, Mr. James Hargreaves, F.R.A.S., P.Eng. Mr. Har- 
greaves’ lecture was on his one-man expedition to Brazil in May 1947 to view the 
solar eclipse. 
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The speaker began his lecture with a general discussion of the occurrence and 
importance of eclipses of the sun. By the use of models which he had himself 
constructed he showed clearly the causes of eclipses and the reasons why they 
were not of frequent occurrence. 

Mr. Hargreaves then told about the preparations that had been made in 
Ottawa for his expedition and the difficulties he had encountered because of war- 
time shortages. He described the setting up of his equipment when he finally 
reached Brazil and said that the Brazilian people could not have been more 
helpful. After all this it was quite a disappointment that the day of the eclipse 
was cloudy and only snatches of the sun through the clouds could be seen. The 
lecture was illustrated with slides and a film taken by the State of Minas Gerais, 
Brazil, of the different eclipse camps was shown. This film had been forwarded 
by courtesy of the Brazilian Government to Canada for special showing at this 
meeting. 

March 18, 1948.—A meeting of the Ottawa Centre was held Thursday, 
March 18th, 1948, at the Victoria Memorial Museum. Mr. M. M. Thomson, the 
president, was in the chair and introduced the speaker of the evening, Dr. E. A. 
Hodgson, Assistant Dominion Astronomer. Dr. Hodgson’s address was entitled 
Beyond the Pick it is Dark. 

The speaker opened his talk by explaining that the pick was any instrument 
used to penetrate into the earth and was an expression used frequently by miners. 
After giving a history of the study of earthquakes, Dr. Hodgson explained the 
various earthquake waves and the methods used to record them. He then de- 
scribed the work done at Lake Shore Mines on the study of rockbursts, which 
had been started in the hope of being able to predict their occurrence. He also 
told of the setting up of stations at Temiskaming, Ville Marie, and Dome to study 
the structure of the Precambrian Shield. 

Following a question period a solar prominence film was shown. This film, 
taken by Harvard astronomers at their high altitude solar observatory in Climax, 
Arizona, was made available through courtesy of Dr. Menzel. It was explained 
to those present by Dr. Peter Millman. 


‘ 
a 


& 


The Royal Astronomical Society of Canada 
OFFICERS FOR 1948 


Honorary President—Tue HONouRABLE GEorRGE A. Drew, Prime Minister and Minister of 
ducation for the Province of Ontario 

President—J. W. CAMPBELL, Pu.D., Edmonton, Alta. 

First Vice-President—ANDREW THOMSON, M.A., Toronto. 

Second Vice-President—C. S. BEALS, Pu.D., Ottawa 

General Secretary—E. J. A. KENNEDY, 3 Willcocks St., Toronto 5 

General Treasurer—J. H. HORNING, M.A., Toronto 

Recorder—H. W. BARKER, Toronto 

Librarian—D. W. Best, D.D., Toronto 

General Council—ALBERIc BolvIN, Quebec, P. A. J. Cook, Edmonton, Alta.; G. 
HARPER HALL, Montreal, P.Q.; H. R. Kincston, London; Ruts J. NorTHCorTT, 
M.A., Toronto; Norris-E.yeE, Winnipeg, Man.; ROBERT PETERS, Victoria, 
B.C.; L. R. RoGers, B.A., bag W. D. Stewart, B.A., praeenens H. D. SMITH, 
Pu. D., Vancouver, B. es M. . THomson, B.A., Ottawa; F. L. Troyer, Toronto. 


TORONTO CENTRE 
Honorary President—C. CuHaAnt, Pu.D. President—J. F. HEARD, Pu.D. 
First Vice-Pres.—A. R. & zc. Second Vice-Pres.—F. S. Pu.D. 
Secretary—FREDERIC L. TROYER, 32 Front St. W. Treasurer—T. H. Mason 
Recorder—J. R. Tuck, D.Epuc. 
Council—C. A. Crook; HELEN S. Hocc, Px.D.; W. R. SHerricx; F. K. Datton, B.Sc.; 
RAYMOND PEARCE; R. E. WILLIAMSON, Pu.D.; D. S. Atnsiiz, Pu.D.; F. T. GRAHAM; 
J. R. Coitins; S. Brown; D. W. BEsT; Miss R. J. Nortucott, M.A.; and H. 
W. BARKER. ; 
OTTAWA CENTRE 


Honorary President—Hoyes Lioyp, M. President—M. M. Tuomson, B.A. 

First Vice-Pres.—P. Pu.D Second Vice-Pres.—M. J. S. INNES, M. A. 

Secretary—Muiss C. B. Hicks, B.A., B.L. s., 43 Florence St., Apt. 2 

Treasurer—STANLEY A. Mott 

Council—K. C. Macrure, B.Sc.; R. G. MapILt, B.A.; S. McCLenanan, B.A.; H. 
Miter, M.A.; R. M. STEWART, M.A.; and Past Miss M. ‘s. 
B.A.; T. L. TANTON, Pu.D., and F. W. MatLey. 


HAMILTON CENTRE 
Honorary President—W. T. GopDARD President—T. M. Norton 
Vice-Pres.—W. J. McCALtion, M.A. Curator—G. E. CAMPBELL, M.A. 
Secretary-Treasurer—GEO. MURCHIE, 77 Fennel Avenue W. 
Council—Rev. E. F. MAUNSELL, M.A.; A. E. Jouns, Pa.D.; J. R. GRAHAM; F. SCHNEIDER; 
S. MALtory, M.A.; F. SismMan; W. D. STEWarRT, B.A.; D. G. Burns; L. O. JonEs; 


O. J. PATON. 
WINNIPEG CENTRE 
Honorary President—Dr. L. A. H. WARREN President— L. Koser 
Vice-Pres.—H. Treasurer—Miss M. WATTERSON 
Press Secretary—C. D. Carb Recorder—Miss B. SHARMAN, Rupert's Land School 


o. ARMSTRONG; D.P.R. Coats; Norris; L. T. S. Norris- ELYE; 
. C. Jones; P. G. Morse; A. V. THomas; E. R. GARDINER. 


MONTREAL CENTRE 


Honorary President—G. HARPER HALL President—J. W. DuFFIE 
Honorary Vice-Pres.—Dr. A. NORMAN SHAW Vice-Pres.—F. DEKINDER 
Secretary—HENry F. HALL, 1441 Drummond St. Treasurer—C. N.S. YARNELL 
Recorder—Miss I. K. WILLIAMSON Director of Observations—DELISLE GARNEAU 


Librarian—C. M. 
Council—A. M. DonNELLY; Dr. D. E. DouGtas; Ross Forp; F. W. HENsHAw; A. KNEELAND 
R. McLennan; F. P. MorGan; W. H. C. Morton; Dr. W. Bruce Ross; E. Russet 
Paterson; D. P. GILLMOR. 
VICTORIA CENTRE 
Honorary President—R. M. Petri£, Px.D. President—A. MCKELLAR, PH.D. 


First Vice-Pres.—J. S. STEVENSON, PH.D. Second Vice-Pres.—Mrs. J. R. NoBie 
Secretary-Treasurer—Miss J. K. MCDoNaALbD, Dominion Astrophysical Observatory 
Recorder—G. L. DARIMONT Director of Telescopes—ROBERT PETERS 


Librarian— Miss Y. LANGWORTHY 
Council—R. S. EvANs; JOHN JERVIS; E. H. Pope; H. A. REip; M. TRUEMAN; Mrs. C. S. 


YARWOOD. 
LONDON CENTRE 
Honorary President—Dr. H. R. KINGSTON President—Dr. A. J. Watt 
V ice-President.—O. Kilburn Past-Pres.—Dr. R. H. Cote 
EmMsLeEy, 831 Richmond St. 
Council—E. E. O'Connor; M.O. CuLBERT; J. W. Bryce; Mrs. A. Davies; J. C. Hiccins. 


(Continued at bottom of mext page) 


# 
3 
2 
Al 
3 


THE ROYAL ASTRONOMICAL SOCIETY OF CANADA 
1890-1948 


The Society was incorporated in 1890 under the name of The 
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The Society publishes a bi-monthly “Journal” containing about 
350 pages and a yearly “Observer’s Handbook” of 80 pages. Single 
copies of the “Journal” or “Handbook” are 40 cents. 

Membership is open to anyone interested in astronomy. Annual 
dues, $2.00; life membership, $25.00. Publications are sent free to all 
members or may be subscribed for separately. Applications for mem- 
bership or publications may be made to the General Secretary, 3 
Willcocks St., Toronto. 


VANCOUVER CENTRE 


Honorary President—G. M. Surum, Pu.D. President—Lt. Comm. C. A. MACDONALD 

Vice-President—P. J. SyKes Recording-Secretary—C. W. DEANS 

Corres ponding-Secretary—M. T. Spence, 8305 Fremlin Street 

Treasurer— Miss G. W. OWEN 

Council—N. D. B. Patciips; Mrs. C. A. Rocers; Mrs. L. ANDERSON; A. OUTRAM; 
Dr. O. BLuw; N. Barton; K. C. MANN, PH.D. 


EDMONTON CENTRE 


Honorary President—J. W. CAMPBELL, Pu.D. President—D. B. Scott 
Vice-Pres.—ALEC STOCKWELL Treasurer—Muiss A. M. P. SmMitH 
Secretary—E. H. Gowan, Pu.D., University of Alberta Librarian—E. S. KEEPING 
Council—F. C. Blower, H. M. Butt; S. G. Deanne, H. A. McGrecor; H. DyksLey. 


QUEBEC CENTRE 
Patron—McGr. FERDINAND VaNpDRY, P.A., V.G., Rector of Laval University 
Honorary Chairman—ARTHUR AMOS Chairman—J.-LuciEN PouULIotT 
First Vice-Chairman—LioneL LEMIEUX Second V ice-Chairman—GE0.-ETIENNE GaGN& 
Secretary-Treasurer—Paut-H. NADEAU, 275 rue St. Cyrille 
Council—AsBBE Rosarto Benoit; JeEaAN-CHS. MaGNAN; LLoypD McCWILLIAMs; CLAUDE 
Cus.-A. Giroux; OSCAR VILLENEUVE; ALBEéRIC Boivin; L&on-D. DEscarR- 


REAUX. 
WINDSOR CENTRE 


Honorary President—E. R. Puevps. Pu.D. President—Danie_ C. BAWTENHEIMER 

Vice-Pres—CuHaRLes A. BELL, B.A. Treasurer—Jack Evzovitcu, B.S.E.E. 

Secretary—RusseE_t G. Warwick, B.A., 1587 Moy Ave. 

Librarian— BEVERLEY CARSON Asst. Librarian —DONALD CRAPPER 

Council— Mrs. MARGARET Back; HuGu S. CUNNINGHAM, B.A.; W. ALMON Hare, B.A.Sc.; 
F. W. C. Jones, B.S.; GReGory RawLincs, B.A.; W. A. RoBerson; G. S. SPRACKLIN; 
W. J. Person; E. M. Kresser, B.A.Sc.; D. GEAUVREAU; HENRY LEE, B.S.E.E.; 
LorNE RoGers, B.A.; CAMERON MONTROSE, B.Sc.; and Past President Cyrit B. 


B.A. 
SASKATOON CENTRE 

Honorary President—E. L. HARRINGTON, PH.D. President—J. H. Erwin, B.A., B.Epb. 
Vice-Pres.—W. BuscomBE, B.A. 
Secretary—Miss A. E. Hiepert, B.A., Dept. of Mathematics, University of Sask. 
Recorder—W. Petrie, Pu.D. Treasurer—W. HawkINs, M.Sc. 
Council—J. R. Martin; W. H. Wuite, Pu.D.; B. W. Curriz, Pu.D.; J. E. Jouns, Pa.D.; 

L. N. LEVALLEY. 


GUELPH CENTRE 
President—HeNry H. Westosy Vice-Pres.—W. T. PaTTERSON, R.O. 
Secretary—F. E. Braucnt, Collegiate and Vocational Institute 
Treasurer—S. B. Mackay 
Council—W. R. Reek, M.B-E., F.R.A.S.; Pror. R. C. Morratt; Pror. ArtHuR Davey; 
Pror. F. E. Cuast; T. J. Hecc, B.S.A.; F. A. HamiLton, B.A.; and H. W. SEEKINs. 


CENTRE FRANCAIS DE MONTREAL 
President Honoraire—Dr. J.-ERNeEST GENDREAU President—DeLis_e GARNEAU 
Vice-Pres.—J.-E. GuIMontT 
Secretaire-Tresorier—Joseru Lepuc, 1430 rue St. Denis, Montreal 18 
Membres du Conseil—Fr. ROBERT, F.E.c., MM. ARTHUR Amos, IVAN JoBIN: JEAN-JACOUES 
LEFEBVRE; JACQUES DESJARDINS ET BERNARD BOUCHER. 


5 
? 
j tf 
4 
4 
43 


